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Ulysses (Type IV) Interplanetary Discontinuities and their Consequences
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Type IV discontinuities are those with large field magnitude changes and large field components
along the normal. Such discontinuities are found to comprise a significant fraction of all
discontinuities detected at high heliographic latitudes. These Type IV and tangential (Type II)
discontinuities often bound large field decrease (MD) regions which can affect energetic charged
particle trajectories. We determine the statistical properties of the MDs and develop a Monte
Carlo model to determine the cross-field diffusion rate of ~MeV protons.
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Discontinuity Selection Criterion

Tsurutant and Smith (TS) Criterion of Interplanctary Magnetic Field Discontinuity
(JGR. 1979):

B85 0.5,
B
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AB|226 = 2\/1\/*' Y|B
i=l

where N=14. Applicd to one minute average data, where the two onc-minute
vectors that are compared are separated by three minutes.

The thickness of discontinuities varics with radial distance. An empirical factor of
cxp (r-1)/5 has been determined.
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Jun-Nov 1994 Orbital Data as of 1 July 1999
Distance from Earth 794 million km (5.31 AU)
Distance from Sun 718 million km (4.80 AU)
Velocity Relative to Earth 88,200 km/hr
Velocity Relative to Sun 37,200 km/hr
Ecliptic Latitude 22.0" South, descending

Solar Latitude 29.2" South
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Correlation Coefficient
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Ulysses July 29, 1995
Day 210
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Figure 4
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Ulysses VHM
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Ulysses VHM
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Proton Gyromotion
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